Introduction
Breast cancer is the most common cancer among women worldwide (Alsanabani et al., 2015) . According to GLOBOCAN report in 2012, breast cancer was the most common cancer in both developed and developing countries in 2012. According to this report, the incidence of breast cancer is 27 in hundred thousands of women in Africa, Middle East, and East Asia to 96 per hundred thousands of women in Western Europe (GLOBOCAN, 2012) .
Middle and low income countries will bear the highest damage from non-communicable diseases and poor people are more vulnerable in this regard. Inadequate and limited access to health care is a major cause of this vulnerability (Haghighat, 2013) . Since the average age is lower in developing countries, such as Iran, the costs of lost production due to premature death increases; therefore interventions should be adopted to more effectively treat the patients, improve their survival, and increase the effectiveness (Davari et al., 2013) . According to the World Health Organization (WHO), early detection of breast cancer is an effective solution to improve health outcomes, because early detection of early-stage breast cancer reduces mortality and costs Nguyen et al., 2013) .
Mammography screening is a way to reduce mortality from breast cancer in women aged 40 and higher (Greif, 2013) . Screening programs aim at detecting the disease after initiation and before leading to clinical symptoms (Khalili et al., 1999) .
In the current situation of the community, lower-cost strategies with maximum effectiveness are certainly very important for policymakers of the health sector (Nahvijou et al., 2014) . Based on cost-effectiveness, due to limited resources as well as concerns associated with justice for health system, the importance of decisions about interventions of health and treatment is increasing every day.
Several studies have been done in this field, including 610 the study of Reza et al. (2014) systematic review study (Reza et al., 2014) , the study by Laurens et al. (2014) in Central America: The cases of Costa Rica and Mexico (Laurens et al., 2014) and the study of Ki-Bong et al. (2013) entitled "Is mammography for breast cancer screening cost effective in both Western and Asian countries?: Results of a systematic review" (KI-BONG et al., 2013) . In the present study, breast cancer screening program using mammography was compared with no-screening in terms of cost-effectiveness.
Materials and Methods
This is an economic evaluation. The perspective of the study was to consider the costs and outcomes of policymakers of the insurance organization. The study population consisted of 35 to 69 years old woman in rural areas of Kerman with a population of about 19,651 people in 2013.
In this study, all people were screened through public screening using a census method and the data were collected with the risk assessment questionnaire. Screening was conducted in three phases, the first phase: risk assessment with the questionnaire, the second phase: identification of the persons eligible for mammography, and the third phase: selective screening with mammography which details and mode of screening was mentioned by Jafari et al. (Jafari et al., 2015) . Costeffectiveness analysis and sensitivity analysis of both interventions was performed using the decision tree model and TreeAge 2011. The study has been approved by the University's ethics committee.
Decision analysis model
After screening, the decision tree model was designed for cost-effectiveness analysis in which two options of screening and no-screening were compared. In this model, 3000 people were included in the screening intervention and 12,794 people were enrolled in the no-screening intervention. (Figure 1) shows the modeling used in this study.
Model inputs
Epidemiological data and the possibilities were obtained from the reports of WHO, scientific literature, and valid domestic and foreign resources. This included the prevalence of breast cancer in Iran, the sensitivity and specificity of mammography and ultrasound, DALY, and the possibility of diagnosis stage of breast cancer in the absence of screening. (Table 1) shows the base cases used in the model and the range of each possibility, and the scope of each possibility was used for sensitivity analysis.
Effectiveness
In this model, the DALY averted was considered as the outcome and effectiveness of intervention.
Where K is the constant combined age-weighting (1), β the constant age-weighting (0.04), C the adjusted ageweighting (0.1658), e the base of natural logarithm, D the disability weight, r the discount rate (0.03), L the average length of treatment (in years) in YLD and the crude lost years of YLL, and a is the disease onset in age group in YLD and age at death in YLL (WHO, 2003) .
Costs
In this model the direct costs of breast cancer were evaluated for the screening and the no-screening intervention. Direct costs of screening included the costs of mammography, interpretation of the results, ultrasound, biopsy, and consumables, treatment, labor, advertising, support, transportation, printing and reproduction of questionnaires, and data entry. The costs of screening intervention are shown separately in (Table 2 ). The costs of direct treatment of cancer in the no-screening intervention were separately calculated based on a discount rate of 3%, 5%, and 7% for the 4 stages of cancer diagnosis from the average costs of private and public sectors (Tables 3). Due to the lack of sufficient data, analysis of indirect costs (including travel, disability, low productivity, pain-related psychological costs, reduced efficiency, and premature By comparing the relative costs and outcomes of two interventions, the incremental cost-effectiveness ratio (ICER) was calculated. ICER has been defined as the ratio of change in costs to change in effects of a particular intervention compared with an alternative intervention (Carles et al., 2011) , and the average cost-effectiveness (ACER) of the cost to effectiveness ratio of an intervention was calculated without a reference for comparison (Bang & Zhao, 2012) . The cost and effectiveness was entered in the model considering the discount rate of 0.05 (MahboubAhari et al., 2014) .
ICER= [(Cost Screening -Cost No Screening) / (DALY averted Screening -DALY averted No Screening)]
The cost-effectiveness of screening was then evaluated with regard to ICER and ACER obtained in the mentioned program and comparing them with the threshold set by WHO for developing countries (3 times of per capita GDP) (Eichler et al., 2004) .
Sensitivity analysis
For sensitivity analysis, the tornado diagram was drawn according to which sensitivity analysis was performed for the parameters with the greatest impact on the cost-effectiveness analysis. The sensitivity analysis in this study was performed for parameters such as sensitivity and specificity of mammography and ultrasound diagnostic methods, DALY, prevalence of breast cancer in Iran, possibility of eligibility, and possibility of further follow-up with mammography and ultrasound and costs through one-way and two-way methods. The range was obtained either from other studies for some parameters or through 10% changes in parameters (Sari et al., 2013) .
Results
Among the 19,651 participants, 15,794 questionnaires were completed by women, of whom 3,000 were included in the screening intervention and 12,794 people in the no-screening intervention.
( Table 2) shows the costs of screening program in separate. To calculate the cost of each branch of the decision tree model, the cost per person was obtained. The highest and lowest costs were related to mammography and duplication of questionnaires. (Table 3 ) depicts the costs of cancer treatment in the no-screening intervention. These costs are different for each stage of the cancer.
The results in Table 4 indicate that the total effectiveness of the screening and no-screening interventions was 0.06171 and 0.00864 DALY averted, respectively. The average cost-effectiveness (C/E) ratio was 77082.5 dollars per DALY averted for the screening intervention and 589,027 dollars per DALY averted for the no-screening intervention. Given that the smaller the C/E ratio, the greater would be the cost-effectiveness, the screening intervention is more cost-effective in this perspective. The incremental cost-effectiveness ratio was 6264 dollars per DALY averted for the screening intervention compared 
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with the no-screening intervention. (Figure 2) shows the cost-effectiveness analysis in which the no-screening intervention is located at the undominated region and costs are higher than threshold of 3 times of per capita GDP and are not cost-effective. (Table 5) shows the ratio of ACER and ICER to per capita GDP and 3 times per capita GDP. The ratio of ACER to per capita GDP and 3 times per capita GDP is higher than one. The ratio of ICER to 3 times per capita GDP is less than one.
The cost of breast cancer treatment at any stage of diagnosis obtained from the average costs of private and public sectors. The discount rates 3% and 7% were used (Mahboub-Ahari et al., 2014) in the sensitivity analysis, that did not affect the results.
Discussion
Cost-effectiveness analysis can provide useful information for planning and development of a breast cancer control policy. It can also be used to allocate scarce resources to national programs of breast cancer control and to identify the most efficient way to provide diagnostic and treatment services. Almost all studies on the costs and health effects of breast cancer control interventions have been conducted in developed countries, but information for decision-making regarding resource allocation in developing countries are scarce. According to the results in Table 5 , screening intervention is more cost-effective in terms of C/E perspective. ICER of breast cancer screening with mammography was 6264 dollars per DALY averted in comparison with the no-screening intervention. In general, the no-screening intervention per DALY averted was 333 dollars more expensive than the screening intervention, i.e. if nobody is screened, an amount of 333 dollars will be imposed on the insurance company in the future per person. According to the study of Mandelblatt et al., of the 116 women screened for breast cancer, the average cost of the program was high: about 1,829 dollars per patient which is expensive given the low number of women screened for breast cancer (Mandelblatt et al., 1997) . This study had a high cost similar to our study.
In California, the cost-effective strategy to begin screening at age 40 was not effective but biennial screening with mammography from age 50 was costeffective. This policy maximizes the cost-effectiveness of mammography screening program with limited budget. This finding is not surprising because the prevalence of breast cancer in women aged 50 and older is high (Melnikow et al., 2013) . In this study, screening was started from the age 35 but given the low participation of women in the screening program, one could not accurately determine whether selecting a lower age for screening programs is cost effective?
The effectiveness of this study was low, a reason of which may be the low effectiveness of short interval of screening (1 year). In the study by Rojnik et al., screening interval of 1 year in breast cancer screening had fewer benefits and higher costs compared with screening interval of 2 years. Therefore, the optimal screening policy should be adopted from the policies with 3 years interval (Rojnik et al., 2008) . This study confirms our results.
One of the results of screening programs is decreased mortality which was not investigated in this study because of the short interval of the screening program; however, in a study in India, Biennial screening with mammography in simulation results in a greater reduction in mortality and increases the number of life-years saved, but the costs have increased a lot (Lamberts et al., 2008) .
According to Table 5 , the ratio of ACER to per capita GDP is more than one; i.e. the cost per DALY averted is higher than per capita GDP. If CE/per capita GDP is higher than 1, screening with mammography can be considered ineffective because the cost per LYS (life-years saved), QALY or DALY is higher than per capita GDP (KI-BONG et al., 2013) . The ratio was 16.18 for screening program and 123.65 for no-screening intervention. Although the ratio of both interventions was more than 1 in Iran, suggesting the ineffectiveness of mammography screening in the country, the difference between the two ratios shows that screening in Iran is better than no-screening, and not screening will face the country with additional costs. Our results were similar to many Asian countries such as, where CE/per capita GDP is more than 1 and not cost-effectiveness. In contrast, it is cost-effective in the West; the ratio of CE/per capita GDP is less than 1. As an exception, the CE/per capita GDP ratio in Japan was about 0.85 in comparison with other Asian countries. The incidence of breast cancer in Japan is rapidly increasing, and it has currently the highest rate among all women's cancers . One possible reason for the difference in the cost-effectiveness of mammography screening for breast cancer between Asian countries and western countries is different incidence, and this difference 
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underscore the need to consider the incidence when using mammography screening. When the incidence of breast cancer is high, breast cancer is more likely to be diagnosed by mammography; thus, in countries where the incidence is high, more life-years are saved in comparison with countries with lower incidence (KI-BONG et al., 2013) .
In Iran, ICER of 3 times per capita GDP and the threshold considered for low-income countries by WHO (Mahboub-Ahari et al., 2014 ) is low; and taking this perspective, one can say that breast cancer screening is cost-effective. In South Korea, ICER was slightly higher than per capita GDP; about 27,168 US $ in 2009. In the United States, additional costs for screening of 50-69 years women was 37,000 dollars per LYS, indicating about 87% of per capita GDP (Hae et al., 2013) . In most developed countries with breast cancer screening programs, the estimated ICER is less than per capita GDP. For example, the costs of treatment in the organized breast cancer screening with mammography in Switzerland were 14,452 per LYS dollars which was 26% of per capita GDP of Switzerland (De Gelder et al., 2009) .
Sensitivity analysis showed that the costs and changes in possibilities had no impact on the result achieved. Sensitivity analysis in other studies showed that small and medium changes in model inputs, did not affect the results (Carles et al., 2011) . Also different model assumptions affected cost effectiveness but not affected the main results of the study (Laurens et al., 2014) which confirm the results of our study.
This study had some limitations, for example the problem of arrangement between the administrative units, lack of appropriate models for breast cancer screening in Iran, requirement of skill, expertise, and experience of radiologist in the diagnosis of disease, and lack of qualified doctors in the plan, impossibility of using the media to raise awareness, difficulty of monitoring the implementation of the screening program because of scattered villages and cities under 20 thousand people, low participation of qualified individuals in screening programs (34%), not easy to predict the outcome of the screening program due to the first screening experience in the country, the small size of the sample for screening, and short-term of follow-up of eligible participants in the program (one year).
In conclusion, Since the participation of target groups is one of the prerequisites of success of screening programs and low participation level for a screening program is undesirable and leads to reduced efficacy, media group, operators of public education, especially health organizations, insurance agencies have an important responsibility in this regard. They should improve participation in screening programs to identify cancer at early stages. Although the screening intervention is more cost-effective than no-screening, it seems that including breast cancer screening program in the health insurance package is not a good idea as long as the target group has a low possibility of participation, because the costeffectiveness of the program would be too low.
